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Abstract 


PROBLEM TO BE SOLVED: To reduce a voltage generated at both terminals of a rectifier element for 
forming the current route and to suppress the heat generation of the element in a driving device 
constituted to make a current flow to an inductive load by the voltage generated at the time of the 
interruption of energizing from a DC power source to the inductive load. 

SOLUTION: A MOSFET 30 is connected in parallel to the rectifier element 20 for making the current flow 
to the inductive load L by the voltage generated at the inductive load L when a first switching element 10 
is OFF at the time of constant current chopper driving the inductive load L. When the first switching 
element 10 is ON, a capacitive element 40 is charged through a rectifier means 50. When the first 
switching element 10 is OFF, a second switching element 60 is turned ON and the MOSFET 30 is. 
turned ON by the voltage charged to the capacitive element 40. As a result, the voltage generated at 
both terminals of the rectifier element 20 when the first switching element 10 is OFF is substantially 
reduced and the heat generation in the rectifier element 20. is suppressed. 
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tf— 5f>X*qF24 fc* <<-**w>t # -$f>xsH^2 

6 SiMTN PN h7>y^* 7 40)3 l/^* f:ft«S 

-4T>X«*Z8 *<Ht«TTal:»«iftlfcNPN 
h7>y^^76i:, ^-^NPNh7>v^^7 6 

*U □ AW >t-y^tB? N P 

h7>yX^ 6 2 0)K— xlZ««aFixfcNPN h7>v 

[0 0 3 9] fit, C0)cfc5fc»fiR**tfctt«lE»D 
RdftlvCtt. «BT-T afCttiBat«aaBTa)iEtIfl!l*<ffi 

«**u as^T ci=aicst«aiBT0!)iia«A<«««ti 

tt (BIT* y5>K«ttfcl*9) .fcytSlvWU^ 
(S2SBK)(I*lS2) AU^J^i:, NPNh 
7>^J7 4tft>ttBi:ftoT, NPNh7>V^ 
$ 7 2 0) 7 3 Is K«(4I=L. NPNh7> 


yx*7 2*t7*«. *fc. C(&ttfiST*l4. NPN 
K7>v7^7 6^t7L, NPNh7>v^78^ 

*>-r6 0 zom^ m2x<< vT><?m*kLx<DP 

N P h7>vX$ 6 2\Zl± % NPNh7>vX^78j 

tfrLT*— afltafttfSEJu PNP h7>5x$6 2*<t 
>«»£**. 

[0 0 4 0] *?T2^»2B1«S20)A 
A4«i*Wi (3L<lt |*T2*«D-u^fc 
NPNh7>vX$7 4W7t^, N 
PNh7>^7$7 6tftX NPNh7>vX^78 
^^ttSI<b3S:or, PNPh7>vX^6 2fl)^ 
ftaWfiBBSSfu PNPh7>vX^6 2A<t7ttgf: 
f Lt, C<D«ffl-C(*, NPNh7>v^74 
0)3 b^^^/W U^^ir^<50T\ NPNh7>vX 
9 7 2tft>t4 0 

[0 04 1] gU^^f>^tMF 

t»/HTT i i:«r?>Kttt*HFETi 2<DL# 

#) S 1 F E T 1 2 tt^"> ig^T 1 

l=P-l/K;KD|tHili^s 1 F 
ET 1 2(4*^-r*« 

[0 0 4 2] Sot, E!3fc^*r<fc5(c % 3-*jg^Tl, 
S*ttf*TattOJItt«UMI*S 1 , S 2 £$EfcA 

*-r*U*. FET12tPNPh7>vA^62iW 

ftB»|lll«ft«%ft*t6SEEfc*>L. LHNPNh7 
>v^^7 2lt PNPh7>^*62tH»Lt, 
PNPh7>V^62 ± ttfflK* >/*37#ffi*<t;] LJ 

[0043]-*Lt, *SlfcWcDKttSaf::i*« Bil= 

BfS1, S 2 CD A FET12A<t>Lt, 
B5*tt A W L IzfiSSftS B T^b *SMSB AJIotf 
9Kft<%2hTl*«&£i::tt:. zj>-x>+>-4 i2*<«»ttBEV 
BTlnTft^tU FET12^t7Lt, K»ttfiW L 

T d (Dtt&fCcfc o"t\ FET 3 2j&<*>U FET32 
fl)S?t^t- KI=T«fi£a?*i*H3iE* : f-2 OOMffim 

[0044] $fc % gg2X^^^>^m : fr'fe^PN P 
h7>vX$ 6 2a)K-7-x=7«l:l^ ^-r >+f 
6 6*<IS(t^>tLTl>*OT'. FET1 20t>/t7C 
m^7-Td(Z)*l44<*#<*ftLr4,. -tOfcfl;!::* 

or. pnp h^>vx$6 2tfmtflrr«a>£i&jL-c 

[0 0 4 5] $fc}f|:, #^i£09T*l*. PNPh7>v 
*9G2tFET3 20)?-bhO>M\Z* «f-f*— K6 


(7) 


ftfrW 11-2 0 5 1 1 4 


4£f6ltTl^<7)T'. FET6 4jt>t^Wg< 
fcoT*. P N P h7>v^^ 6 20)^iS[:<t:o 
X\ F E T 3 2 COy— h^bPNP h^>vX£ 6 2fij 
{zm55/)<3fttlT. F ET 3 2^t^Lt L£ ?<D£Bfijh 

$ £ y rs) ± ir a c <b a< -c$ £ £ 3 i- a z> . 

[0 0 4 6] fit±BlBBLfcJ:5lC *H!£<W CO BEbgS 
d^tf. 01 IC3KLfcBtt*«.£B»fc»f*U R4S 

■ftffS-&«irc*. fflBlI#SUtf«2Bims 
2*<&^T*fcy. C5LfcBMfS1, S2£tB2)r 

too4 7] ^mmmcommmmz\t. tm&cD 

SftfcFETI 2**>/*-^*1i-«fcAa>*J»«#S 
0*6i S s 1, S2$±«-T*cfc5lc-r-5i: 

£l\> JUT* ca>H»«#**BBC=ot^TKWr*. 
[0 0 4 8] 04 (a) * JUMH»£jftlDB 

I*. B»Lttlt«XBBfi*e^BEVcc€ftltT£B9IE 

IT; I 2Sat-80)gta«8O p 82£fiS*_£> 0 

fcjb\ £«XaS8oa£«9KB8 2<fc«J4,^:»&BSK 

( i 1 > i 2) £3ft?<t:?(::3*iTlx«. 

[0 0 4 9] fit, -*05£«Sitffl8 0^t>O«3fE« 
B-tl=tt. :aU$**<S««B8 0Bi::ft«S*u xs 

$nfc-^NPNh7>vX^ 84, 8 6^|S(f^ 

*u ffi*0>S«3SaS8 2^&(DS3EI£B±^I*, zi 

*#je«»»8 2 B(=««**u is^iWTgt 

8 6^ISltbH^xt^(Z. CC)NPNh7>y 
x £ 8 6 co m u $ $ - x $ v $ n f =36M * 4xfc ff 
35gga?§^±: LT<0r3>7 :r >-|t9 o *;fxT l^S. 
[OO50] Sfr. NPNh7>vX^840^-X 

14. mw&mfrhycommm^s o^sii&aji^t i 
iwgia$tirt>y. NPNh7>vx^86^-x 

I*. gE<7>=3 U^$|z|gi&£;K£££:{Z. NPNh7> 
VX^ 8 8(D^<— X(rfi^S?tLTl^o O^y, NPN 
h7>vX^ 86, 8 814*) U> L 

[00 5 1 ] ffiot, Btt«**fe*BBf=*5l^rtt. 0 
4 (b) Ci^ir^-pl- A^iS^T i lcA*)£;ft&ftlft) 

(I^S 0*</x^ U*;i/T?fe*ll4. NPN h7>v7$ 8 
4 Sg*3Si lA<NPNh^>v* 
£ 8 4^5Sn^>C^r^b. NPN h7> vX $86, 8 
8fi<ftf::*:7tttt£ttiJ. a>T>if9 0^<Sm5ft i 2 
lz-cft®£*u n >^>i^9 ocor355gmav90A<-^<D 

«*-c. »BBB^&«tt**L«e«ffvcc*i?±»f 


[0 0 5 2] $flWl^SO*<P — U*;UT?fcjh, 

(4. NPNh7>yX^8 4^7ttSi*oT;St 
5ft i 1 *<NPN h^>vX$ 8 6£3fi*l£ 0 N 
PNh7>vX^8 8i:t, ^*i±m£%n%l i 1#3S 
*l5*><. N P N h7>vX$ 8 8fflKOSS35S8 2 ft. 

£aauK8 Octy t^jiNgts i 2«3t-rfc«). np 

N h7>vX$ 8 8C1I4. Sm553l8 2/£ltT*SBB i 

i *«B-e*r. «SE=FE# ( i 1 - i 2) «rt* =3> 

^>-*9 0^bBI£tii$;K£o C(7)gS, Z3>ir>it9 
0I4, -SBSft r i i - i 2 j -CttBStiiziirtt 

.[0053] £fc#ic % Biftfl*9±/iElaIBf::i4* ccOcfc 
5 izfefW* a 9 O ORttBE £ , SlEVcc 

*B«#EICT±**#tfc»lBB«EVr«f1*tf»2 
*»«EVref2 «IU VrefKVref2) «t£;fe*i£fx 
»0>tt:«[slB (n>/*u-$) 92, 94*<t£lf 
bHtL>|)„ fit, $9 2(4. =3 

9 o owbwe v.9oa<B i s*SEVref i«fc y IN 

B«EV9036<B1 »»BEVrefliaT-C**i:#{r/W 

4 14. 9 0<Of^S^EV90rt<m2g^m£V 

ref2£ y tttl^k U^KOd^-^ai^ L, =3 

>7*>-y-9 0(OB5aS«EV903&<K2ft»«EVref2i5lT 

[0 0 5 4] ZO&gt* *a 4? 9 2, 9 4^b 

(4. *Jffli{i^soa>BEu^;nzici:rssi=/Wu^ 
p— u^KcsteLfcfiL v9oa>«#ras**t*-s 

(C^r^o Z.(Dtz&). *zi>y^U— $9 2, 9 4^^CDi±3 

mi gEiftm^-s i R^m2iBififi^s 
2<hLT, ±EMTT1, T 2lzAjii-Z>Zklz± 
H3l:$LfeBltSt{« FET12, 3 2#fH]B# 

[0 0 5 5] JiLt, *S6BJ©-SligglJ|COL>rSi^Lfc 
*«6MI*±IEittt«l=ISS**i**©T?ttft<. II 

h^>v^.^ ^fflL^^^CDi: LTSftB.fi LfcA*, g)6lz^ 
■TJ0<. S2^-f7f>^l ; fl:pft^MOSFE 
T6 3 (lUTmirFET6 3i:L>3) ^ffifflL. Sft^ffl 
-f 7 f >f'f n f If ^;i.M O S F E T 7 3 (£1 


4#&1¥ 1 1 -205 1 1 4 


lt> zom^izit. meiz^t^^i-. mm®® or 

tMOS F ET|CT«J3cf*Ui % gi&gffi£MO S F E 

T0>*r::--c«j*-e#* iEMSil£i c^-r*«ictt. m 

[0 0 5 6] B6|:ifcl^T. l27^7f>^l 

^£8U£1-&FET6 3IS. V-XtfSS^T dir. Kb 

^>A<FET32^-hi:, &mmo 

X'T ^Z/^JR^SfllJSM-iF ET 7 31*. KU-f>*< 

£ e *fc* SSKlEHlSSDRIi. 3O0nftUMOSF 
ET75, 7 7, 7 9 (JUT Cftb&MO S F E T £ % 
ICFET75, FET77, F E T 7 9 i 1*5 ) £ % 
3O0M >fcf— Z1 , Z3 , 25 
S*VCl**. fit, FET 7 51*. y~h^T2 

•Otf-SOXgt^ZI fctfLTMTTalZttttStia 
tftir. FET7 3(0y-HC»«**lTL^o S*u 
FET77I1 y~h*FET7 5(DKl/^>ll»D!S 

|Z. FET7 9!t f-h^FET7 7(DKU^>l:S 
V-X*<ig^T ef=&Nft£*U KU>T>*W> 
t - -$f>Xfg^Z5 ^LTFET6 3^-H:8« 

[0 0 5 7] fit, CCDcfc5ic««^tLfc|glfilB]S§D 

2*<A***l*i. FET 7 53i<t>U FET77A< 
$~Z? L. FET7 9^t>t^f:^ FET63W> 
ttfi. FET734<*7«lli<t«. ag^T2^ 

— L"*/i,&tt<&&. FET75^t7L FET 
7 7 3b<t>L FET 7 936<t7t4fca(), FET 6 3 
A^^«B8, FET7 3*<t>«Bt44. <fcoT. B 

t nadBft $ tt- « c <t * s. 


[0 0 5 8] zi>T r >i^4 2 CD^Sfitl*. ;jfcGD<£ 

OlClSS-rtltfcfcl^ □>f>1f4 2G)gi(il5Cf, 
FET3 2tf)>f-h2gfi£Cox. T OfE $ 

VBT. F ET 3 2(DL^l^ffleE^VTH<i: Ltzm^iZ^ 

(C f • VBT) / (C f + Cox) ^VTH 
tU&&oizc f (OmZWitttilt&^o ££>iZ^ FE 
T 3 2<D*>mtt£&Vnmtei><Dk?Z>tz&)\zlt. C 

[01] t;f>{r*?tfD-»-r Kx-f 

[02] mi X*^>y««</vf 1M KX-fyf 

m 3 ] Hj66«i|(7)ig^ttaScoiiiii^®cD«iS ^S^" 
S9tB&B-C&«« " 

[B4] - nttSB£M{t$tt«fcAcDffi 2u;*2a 

[B5] IB»gfi£MOS FETO^affiLfcUffi 
1 O— JRl X'f y ? 1*99*^ 1 

FET. 2 0-"M*?, 4 0»*l8fl**, 4 2- 
5 0-»3it¥S. 5 2-^t- h\ 6 0 
-I2^^^f>^f^ 6 2-v-PN P h7>vX^ 
63-pf^^MOSFET, 66--^> J r>i^ (% 
2§SI : f : ) , 7 0-tttm 72-NPNh7>V 
7 3-nf -V ^fWUVI OSFET, DR-B1B 
8 0, 8 2-S«a3S. 9 0-3>f>t (S3g 
Sift-?-) . 92, 94-a^L/-l BT— jtSKflt 


II.]. 


[B2] 



8T 
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